The role of apolipoprotein A-IV in reverse cholesterol transport studied with cultured cells and liposomes derived from an ether analog of phosphatidylcholine.
Cholesterol efflux was studied in a model system in culture using apolipoproteins and phospholipids added in the form of liposomes at concentrations expected to be present in the extracellular fluid. Fibroblasts were seeded in medium containing [3H]cholesterol-labeled serum, grown till confluent, and the [3H]cholesterol efflux was studied in serum-free medium. Addition of delipidated HDL apolipoprotein resulted in a very low release of [3H]cholesterol, which did not increase with time of exposure or concentration of apolipoproteins. Addition of increasing amounts of HDL apolipoprotein to liposomes prepared from either dioleoylphosphatidylcholine (PC) or its nonhydrolysable ether analog, dioleylphosphatidylcholine (DOEPC) resulted in a 3-5-fold increase of [3H]cholesterol efflux, over that achieved with liposomes alone. This model system permitted the test of the putative role of apolipoprotein A-IV in cholesterol removal from cells. The ability of apolipoprotein A-IV to enhance [3H]cholesterol efflux from cells by DOEPC liposomes was compared to that of apolipoproteins A-I, E and C, which were added at equimolar concentrations. At nM concentrations, apolipoproteins A-IV, A-I and E were equally able to enhance cholesterol efflux, while C apolipoproteins were less effective at these low concentrations. Mixtures prepared from apolipoprotein A-IV, A-I and E and PC or DOEPC liposomes were equally effective in cholesterol removal, while phosphatidylethanolamine liposome apolipoprotein mixtures had a much lower capacity. The present study provides the first evidence that apolipoprotein A-IV can play a role in reverse cholesterol transport as was suggested on the basis of high concentrations of this apolipoprotein in nonlipoprotein form in plasma and extracellular fluid. The efficacy of DOEPC liposomes to serve as cholesterol acceptors might be of potential value for enhancement of reverse cholesterol transport in vivo.